ABSTRACT. Circulation of the Atlantic water layer in the Canada Basin of the Arctic Ocean is re-examined using the numerous data acquired in the last decade. Methods of analysis were (1) the core layer method as used ten years previously, (2) a 500/1000-decibar dynamic topography, and (3) the available direct current measurements. The results confirm the general anti-cyclonic circulation deduced previously which has a transport of about 0.6 sverdrups. A new feature is described: a sub-surface counterflow moving southeast along the eastern slope of the Chukchi Rise with a transport of about 0.3 sverdrups. RESUME. La circulation de l'eau Atlantique dans le bassin du Canada. Les auteurs rkexaminent la circulation de la couche d'eau Atlantique dans le bassin du Canada, dans l'octan Arctique, au moyen de nombreuses donntes recueillies au cours de la dernikre dtcennie. Leurs mtthodes d'analyse sont (1) la mtthode de Wiist (Kernschicht) telle qu'employt dix ans plus tat, (2) une topographie dynamique de 500/ 1000 dtcibars et (3) les rnesutes directes de courant disponibles. Les rtsultats confirrnent la direction anti-cyclonique gtntrale ptctdemment dtduite, qui correspond ? I un transport d'environ 0.6 sverdrups. On dCcrit aussi une nouvelle caracttristique: un contre-courant infra-superficiel, se dCplaGant vers le Sud-est le long de la pente orientale du haut-fond de Tchoukotsk, avec un dkplacement d'environ 0.3 sverdrups.
INTRODUCTION
Within the Canada Basin of the Arctic Ocean, water of Atlantic origin occupies the depths between 300 m. and 900 m. This water is characterized by a temperature maximum of +0.5"C to +0.6"C, usually at about 500 m., and has salinities in the range 34.85 to 34.95 parts per thousand (%o) (Coachman, 1963) . Atlantic water initially enters the Arctic Ocean west of Svalbard at a relatively high temperature (greater than -3 "C) and a salinity of about 35.00%0 (Coachman and Barnes 1963) . It then moves across the Lomonosov Ridge north of Siberia, and flows east along the East Siberian Shelf, apparently entering the Canada Basin north of the Chukchi Plateau (See Fig. 1 for locations and bathymetry) . The circulation within the Canada Basin is anticyclonic, like the surface flow (Coachman and Barnes 1963; Worthington 1953) .
In this paper are .presented the results of a re-examination of the Atlantic water flow in the Canada Basin. Data acquired since 1963 were analysed using the core layer method (Wiist 1935) to supplement the analysis of Coachman and Barnes (1963) . A dynamic topography of the 500/1000 decibar (db.) surface was prepared, and is presented along with the available direct current measurements within and below the Atlantic layer.
DATA AND RESULTS
To supplement the data from the deep basin used by Coachman and Barnes (1963) , eighteen sets of temperature and salinity data were examined. Sixteen sets concerned recent observations (1963-1972), while two were for ones taken prior to 1963, but in shallower water on the eastern side of the Chukchi Rise. Each set of data (listed in Table 1 ) was from several hydrographic observations, often taken over a period of one or two months, but in the same geographical area. Temperature-salinity plots were constructed for each individual hydrographic station and an average T-S curve, representative of the data set, was selected and plotted in Fig. 2 . Using the same scale as Coachman and Barnes (1963) , the percentage retention of characteristics was determined (listed in Table 1 ) and plotted on Fig. 3 . The arrows on this figure, which point in the direction of decreasing percentage of characteristics, indicate the path of the water mass as it moves away from its source. The suggestion that flow within the Canada Basin is anticyclonic, which was proposed by Coachman and Barnes (1963) , is substantiated by the recent data. Where the data involve increased spatial coverage, the recent values generally reflect within 1-2% those given by Coachman and Barnes (1963) for adjacent regions. Values within the areas used by Coachman and Barnes (1963) generally agree within 1-2%. The two shallower-water data points on the east slope of the Chukchi Rise (73-75"N., 162"W.) have significantly higher percentages (17%, 18%) than the deep basin points just to the east (1 2%). This implies that a portion of the eastward Atlantic water flow along the East Siberian continental slope passes directly over the Chukchi Province into the Canada Basin at a latitude of 76'N., south of the Chukchi Plateau, and then flows southeast along the slope as a relatively narrow (about 100 km. wide) band counter to the surface flow. Atlantic water also appears to enter the Canada Basin north of the Chukchi Plateau at 80"N., 165"W. Fig. 4 indicates the dynamic topography of the 500/1000 db. surface prepared using historical data from the files of the National Oceanographic Data Center (N.O.D.C.). Assuming no motion at 1000 m., the dynamic height contours of this figure indicate an anticyclonic circulation at 500 m. in the Canada Basin. Also shown are the direction and speed of direct current measurements below 500 m. as solid arrows (see Table 2 ), and the general motion of the Atlantic water inferred from the analysis of percentage retention of characteristics (dashed arrows, which indicate general current direction, but not magnitude). The direct current measurements usually agree in direction with the percentage retention and dynamic height analysis; they also indicate a small flow at 1000 m. As the current measurements All information also indicates a southeast flow of Atlantic water along the eastern slope of the Chukchi Rise. Approaching the Chukchi Rise from the east, values of the 500/1000 db. dynamic height anomalies (Fig. 4) reach a minimum (shown by the dashed line) and then increase on nearing the slope. This fact suggests that there is a southeast flow at 500 m. along the slope. The direct current measurement made just to the west of the Chukchi Rise at a latitude of 76'N. shows an easterly movement of Atlantic water onto the deeper southern parts of the Chukchi Province. This is probably the source of the southeast counterflow.
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The transport in the Atlantic layer was computed from dynamic sections across the gyre referenced to 1000 m. The baroclinic transport of Atlantic water (300 over 1000 db.) within the anticyclonic gyre is about 0.6 sverdrups (6 x lo5 m.3 sec.-l), which is about 20% of the total transport (0 over 1000 db.) of 3.0 SV.
The transport in the region of the southeast counterflow is about 0.3 SV.
SUMMARY AND DISCUSSION
An examination of recently-acquired data in the Canada Basin shows the circulation of the Atlantic layer to be anticyclonic over the deep basin in agreement 
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with the analyses of Coachman and Barnes (1963) and Worthington (1953). The baroclinic transport of Atlantic water in the gyre is about 0.6 sv. An additional feature of the flow -a subsurface counterflow of about 0.3 sv. moving southeast along the eastern slope of the Chukchi Rise -is evident in both the core layer analysis and the 500/1000 db. dynamic topography. This counterflow is apparently the result of Atlantic water entering the Canada Basin directly across the deeper (greater than 1000 m.) southern portions of the Chukchi Province at a latitude of about 76"N. (Fig. 1) . In the absence of other significant forcing, such as a sea surface slope, such a flow would be held against the continental slope (to the right) by the effects of the earth's rotation, and in this case the flow would be to the southeast along the bathymetric contours as observed.
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